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The problems of the creation new economical surfacing material, 
which not containing expensive components (Ni, Mo, Nb, W and others) 
and new strengthening technologies for steels are quite actual and modern 
to many countries as well. One of the way of decide this problem is to de-
velop metastable austenite conditions and realize in the process of wear 
Deformation Induced Martensite γ→α′ Transformation (DIMT), accompa-
nied with emission of carbide, carbon-nitride or inter-metallic compound of 
expensive phases inside the surface layer.  
The purpose of this work is a development of the new economical 
(nickel free) powdered welding material and new technologies of surface 
hardened providing strain self-hardening during the wearing process for 
increasing characteristic and wear resistant of the surfacing parts. 
New ways and processes of surface modifications of metastable-
austenite phase-structural states were developed: 
- electrode-arc surface deposition with powder electrodes of metasta-
ble Fe-Cr-Mn steel grades of austenite, austenite-martensite or martensite-
austenite classes without heat treatment, combined with subsequent quench-
ing, ageing, thermo-cyclic treatment for regulating the degree of austenite 
metastability (depending upon the required wear resistance and other me-
chanical properties); 
- plasma, electron-beam or laser quenching with different degree of 
surface melting (if necessary combined with volume heat treatment) of al-
loyed steels of different structural classes and designation. 
The created powder surfacing wire provides good fusing of surfaced 
metal with steel base between layers at two- and three-layer overlaying 
surfacing. Received economical alloyed metal of the composition 
(12…20)Cr(8…12)Mn(6…11)SiVTi in surfaced condition has martensite-
austenite and austenite-martensite structure with metastable γ-phase able to 
the deformation induced γ→α΄ martensite transformation conversion during 
wearing.  
In the microstructure on overlaying surfacing section the relationship 
between austenite and martensite changes that influences upon metastable 
degree of γ-phase. 
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The temperature of quenching lets to adjust the quantitative correlation 
between austenite and martensite in the surfaced metal that defines shaping 
of mechanical characteristics due to the change of metastable degree of 
austenite. 
Plasma and electron-beam treatment, depending upon the amount of 
heat application cause formation of columnar (at melting) or fine disperse 
(when being heated without melting) microstructure with increased content 
of metastable residual austenite in high-chromium tool steels.  
After rational modes of plasma and electron-beam treatment an opti-
mal martensite –austenite-carbide structure is formed, ensuring inside the 
strengthened surface layer γres→α´  DIMT during subsequent wear. This 
increases substantially relative wear resistance of 150Cr12Mo and 
130Cr12V1 steels, eliminating carbide non-uniformity of cast metal struc-
ture and increasing impact energy by 1.5…2 times, reducing the probability 
of metal’s brittle chip.       
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Выбор рациональных параметров поверхностной обработки валов 
из условия получения заданной твердости в поверхностном слое явля-
ется достаточно актуальной задачей в различных областях техники. 
При поверхностной термической обработке с целью придания поверх-
ностному слою заданной твердости параметры термического цикла 
материала этого слоя должны соответствовать определенным услови-
ям.  
Необходимо, чтобы максимальная температура нагрева была 
больше температуры AC3, поскольку только при этом, за счет соответ-
ствующего охлаждения, можно повысить и понизить твердость. В про-
тивном случае произойдет только отпуск поверхностного слоя, что для 
рассматриваемых сталей редко сопровождается повышением твердо-
сти. 
 Естественно, что максимальная температура нагрева должна 
быть ниже температуры плавления рассматриваемых сталей, так как 
риск оплавления поверхности должен быть нулевым. 
В [1] приведены данные относительно химического состава типо-
вых сталей, используемых для изготовления валов различных меха-
низмов и устройств, в том числе и для морских судов. Там же указаны 
